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Specification 
TlthHif Intention 

Fuel Supply Control Variable Cylinder System 

TTOL snpp»y control type viable finder system * wM cylinder engine* equipped with a fuel 
" ply^^ 

comp^iafcree-waycota^^ 

cyLii W a thiee-wcy catalyst and . secondoxygen tens*. ^ m the merged p^agc whe e 

fxna^P^geofthein^ve^ 

^asalectioncu^ that selects^ 

or the ourpur of me second oxygon sensor under fuU cybnder oper.ti.rn depend** on .bu-off of the 
v^ecvWv^mci^ 

„f the throe-way catalyst to *e merged passage; end an air-fucl ratio control cucuit in which the fuel 
supP jy signal menrionedabove terminates .be .bnr-offoperanon wtonrhe^mperaniredetootlonx^m 
tZl thatlhe temporoture is below a specified value, while imemipring the air-fuel rado control that 
controls the fuel supply signal in such a manner so as » make the air-fuel ratio be.™* equal to the 
stoichiometric value. . , 

2 Thnfu.Uupifc«»ttioltYi*vQi^ 1. a unique feature of who* 

Uthatthewr^raa^de^ 

by during that oneponion of said «uel supply sig nal is shiuolT and tb« the outpnr of the second oxygen 

sensor is higher than a specified value 

Detailed Explanation of the Invention 

Tttsinveutkmcoi^rnsafuolsuwly^ 

waycatdystmmeexhaustsystemmfcc^^ 

degrttJfltionofttoe^sremisri^^ 

whenever the catalyst teojperature decreases. 

OeueraUy speaking, engine fuel ecouomy tends to improve when the engine is operated under » heavy 
loadoondition. This is.bereasim the variable cylinder ei^i.* concept was develop*! forrnultl-cylinder 
engiiiesw stop.lmfuel supply to one jpoup of ^^^^^ 

load per each of the reinsuring cyllarters c au be mcrcrisod leading to improved tuel economy under light 
load conditions. 

On the other hand, from the standpoint of exhaust emission control measure, there is a well known 
«y«r,.> in which 0 tbiw-way catalyst is Installed in the engine exhat.Ki system, upstream of which »" 
exhaust sensor (oxygen sensor) is installed. In tbi. system, the air-ftiel ratio is feedback-cuutiollcd to 
become approximately equal to the stoichiometric value based on the output uf this exhaust sensor in 
order to achieve high efficiency oxidaiumof IIC and CO concuiTCTtly with reduction of NOx. 

When this air-ftiel ratio coutrol system is employed with » variable cylinder engine, when a cylinder 



*oupi3*acsive,heah^ 

^^-il^q^b^kp-H-*^^ oxygen T*^t^2!Sl.S 
esul^oxyscnscnsoro,^^^ 
sy^mtot^ctheair-fhelr^^ 

JsLTthe cylinders that ore always active as well a* » *. me** exhaust passage u. *h,ch the 
^^e f*»the^^ 

^thUau*,^m^^ 
^approximate^^ 

JuX opera** J. loo, lima ft. exhaus. ,as temperatura teuds to become low under »«» 
l reaw; Wha aormai active coition rcaultu* ftom ^ -try of exited air (tun *c rn.ct.ve 
^heet^r^ 

ex^ustioocot^olparfc^ 
^m^ruh^beenc^nou^^ 

to order to eliminate this type of problem, there ha ve been measun* such as .nstaJlm* temperature 
se ^ (J mtbetl«e.w«ye.taly 6tt mtheexba.«tpa SS at«. Whenever ^etcmpcronne^oaorsdetra a 
decrease iucataly* temper belo* aspecified value, the viable cylinder control ^ mod* » 
in«em.pted«orestomth*mncylto 
o^ure.howe.v^req.iu^spe^^ 

Thereis^llKrmeaauremwMeh^^^ 

™nn-eandmtenup^ 

m,Iv7 the problem when the. Mil cylinder operation is resumed, and tends to lower engine response 
characteristics. . . 

Mor^.vc,, b the air-fuol ratio feedback control system mentioned u!.ovc. similar to the Uxree-way 
catalyst, the output character*.** of the oxygen sensors also tend to fluctuate and dev.«re from the 
pwpomonaliry wjmreapect to me oxygen concenaaUon when.ts temperature is decre«cd,resuitm B m 

impalrmeiMoftho feedback control accuracy. 

Lderto address this probte^ano^ 
air-fuel ratio at aflx«l valuo sothatfeedbock control oHhe air-rucl ratio canbe.e»,poraruy mterrupted 
when.be ,eu. F r.n«e3timatedtromtheouip l .r of ^oxyscnseusorUde.eiuu.iedtobc below aspeculed 

value. t ___ 

Basedonsuchb^rouud. this b*emioh is designed to assure the exhaust e.^.ioncuntrol performance 
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i.^,irfii«.1r a iiobascdonthftm.t P iituftbcoxygen$«isor 1 which 

^variablecyl*d^ 

similar temperauire characteristics as tbo* ot the three-way cdtaiyjucmp . . . . 

explained above. 

V*XL a wnrW example of thi* invention is presented using illustration*. 

1 re^seTL eugi^hody. while fi -f3 are Active .yli.der., the ot which xs 

^d^light^ 

Md M ^ inl.of Ous ,Ure*wa, catalyst. 9 U . 

^Z*h a sUcdon relay, 11, thai performs the 5 w*ehing «*ou based oatha signal ^ 
circuit 12 i. comprued of a cou-parator. 13, which compun* the sensor outpui .A the compjmsoD 

. „ M IS; a lew catalyst tetnperatu.* detector, 17, detects the low temperamm ^ 
oxygeu sensor 111: and a clamp circuit. 20. wbieh clamps (sets the «r fu.l rano feedback valve at a 
Sd vX irr«p*cnv«7the output, of oxygeu sensor, « or 10) the feedback control value by 

nrafollyopenoutputandthefue,^^^ 

An*ltojecttoa W *rolcircu^^^ 
air.fudricontr^ 

S^lrpmseasoril. Although thcufputottheBGIchcult is a p U lieddircetlyto^lu lJ ec,,onvalve,2d 
- 2f it is applied to other fuel injection valves 2a - 2c through a variable cylinder cuotrol circuit (VCS 
cireuit,heZf ( «,). 16. WhcaabghtloadeondMou is detectedby this VCScincuit 16. the fuel W p P ly« 0 
tad i.gection valves 2a -2e Is .hut off cylinders ft - a 

denned tueh that selmion relay 1 1 is switched to the side of oxygen ^or 8. wh.chts exclusively 
pJUd iu, active cylinders f4 -<* by th* san* signal R eneruted by.heVCS circuit 16 to decrease ,h« 
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number otcyundcis. ^ siennl fromEG1 cimiit 

liTofuel miection valves 2a - 2c during light load condiHo* c^toil-O— 
15toiueimjeciionvA.>»* . ^^ n *riA«c The basic confieumwu » comprised of 

the fuel economy canbe unproved during light load conditions. TLc basic nug £ 
puis, comparator*, 22 and23. for 0*6*1 nation signal Laving a pulse width p opcmonal toengine 
W prrwiam seaba device. 24 end 25. dm output the pulse ^J*- (WJ and 
oiling to d* heavy and light toad conditions as comparison standard voluea; an e^e*m 
, ^ ^ ^ & ^ speci65d low rpmsetnng (N») bo the standard 

^ melowr^ramredat^Ungdevicenoftheair ^^^fJ^^Z 
lrword,,incelowtempe^ 

die circuit is configured such dial the partial cylinder deactivnuon command from VCS cucut. * 
eanc^UedwhentlieteniperatuieofoxygenscusorsganalOwlow. ^ 

T^eoperationottmsit™^ 

pulse width ( W) are in the 6*ylmder operation region T„ this condmon. as explained later, the Wp« 

in od*r JL the system is in me full finder mode. After this, selection relay U 

Living the output of "OR" circuit 31. which »"1" to perfoim .he switching action, .ndtne ou^uto 

IS lTTourpt««f comparator 13. umleh^p-m, the oxygen enncenu^onrnthe^tga. 

M.K.hMM.niW 15 Wclampclrcuic^^fteru^eu^devia^^^ 
the standard puis. at correct™ waveform generation circuit 1 6. TTuough U*se *m*. the au-tuolr^o 
onZs a^toaiuiately to me stoiehiometric value so .bat t*e.-way cnralyst 10 ft*, can funcnou 

:Ltothe3cy to der^^^ 
o-mtmceonmUonor.ylin^ 

o^he signal^ indicating that oxygeu^nsor 10 is not utatemperatuiebelovvmespeemed value.. 
dvLput of "OR" circuit 31 oe*inu* "0." closing the gate of "AND" circuit 32. At the same tnne. 
election relay 1 1 is dee^ by the output "0T« of "OR" circuit 31. and is switched over to the 

caialyst 7 in the active cylinder group side consisting of cy llndats tt -rY5 can exhibit high converse 

''wnetmUparr^^ 
upperi^exhatatgasten^^^ 

mat catalyst* andoxygeu«i*u. lOcan no looser function pn^rly. Iowtenrperatured«»ctorl7outputt 
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mmeuu^cianrp^ 

a spectfied fJvT b this coso, how™, the control — ,y become tU ^> 

cJTof feedback control, suiting b the situation that the function of three-way catalyst 9 en* to 

c^degradcd.lnorder^^^ 

operation. Toeomply with »h»r^^ 

*Z*» ••OR»Zuit3! mrnakeeylindcrsfl -fl active 

(level 1" signal) is output, ragardkss of tbe output lev*) of flip-flop 30. As a result of flus toiled 
restoration of full cylinder operation, when the exhaust temperature increases gradually to restore the 

during *Upe,iud. the system !x<^ 

^tt^rtionofVCS circuit 16* briefly deKcrilxd hem. Since the output of EGlcb^n 5 
d^aptfiedmfudiu^ 

K Z>71 1 active state. Although other cylind«. fl - H are in the active state *, 
ch,nnt32gatci S opeu.they^^ 

and l„w temperas doctor 17 is not generating the detcetion « 8 nal (output of * * In other words 
whenthedeteriousianalisou^^ 

m p .flop«^"Mareo W ,^outp,t^loftlip-flop30be C ot n ca'T-wh^ 
thLJstaod.rd W o^^^^ 

Fie 3) and U l*eom«* -0" when poise width (W) becomes lower than U.e standard (W t ) and trim W 

o^higberil^tnestonda^^ 

mp-fl^mcoruiectedto-O^ 

"'AND" circuit 29, the region indicated by •'rnaintam .he same number of cylinders" in F*. 3 is formed. 
As explained .hove, according to this invention, it i* P<*sible to always maintain a high raudyuc 

eoavmioneWcictxyoftootbr^ 
oxytensoMorisattheUnmeraturrconditionundM^ 

opeialionU maintained even under the light load<*md,«onto achieve arapid .«mper«ure mcrease rnthe 
entering exhaust gas to restore the thrw-way catalyst funetton. Copored with the system m which 
variable cylinder control is performed by detecting engine coolant temperature, since u. this invention 
variable cylinder control is peifbrmedby detoetlng tbe low temperature condition of tbe oxygen sensor 
that is sensitive to temperature change, it Is possible to obtain accurate ™,ntrols bavins B oodrespu.«e 
characteristics. Another effect is that the system configuration is ,u,t complicated and Is lr.« expensive. 
Brief Explanation of Figure* 

Thefiguiesshownneworkmgexampleofthisii.vention. Figure lis a simplified configuration diagra.n 
of dir. overall system, f ig. 2 Is a block diagram of the control system, snd Fifi. 3 explains the viable 
cylinder control paoera. 
f 1 ~ f6. . . Cylinder* 
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2 a - 21 . . • Fiml Injection Valves 
S anrf 10. . . Oxygen Sensors 
12. . . Air-Fuel Ratio Control Circuit 
15. . . Fuel Injection Cinitrol Circuit 
16. . . Variiiblc Cylinder Control Circuit 
17. . Low Temperature Detector 



Applicant: Nissan Motor Company, Ltd. 

Agent: Patent Attorney, MasayoshiOotn 

Amendment 

Sept 25, 1979 

To; 

Honomnle N. Kewohara, Director General 
Japanese Patent Office 

1. Case Identifier 

1978 Patent No. 86996 

2. Title of Invention 

Fuel Supply Control Variable Cylinder System 

3. Party Filing Amendment 

Relaiiunship to Case: Patent AppUrJmt 

Addwss: Muromachi-2. Kanagawa ku.Yokob.ma City. KanagawaPttfexuins 

Nome: Nissan MutoT Company. Ltd* (399) 

4. Agent 

Address: Third Floor, Gtata 8-10 Bldg. 
Gixaa 8 10-8, Cbuuo-ku, Tokyo, 104 
Tel: 03-S?4-JUa (Main) 

Name: (753 i ) Patent Attorney, Masayoshi Goto 

5. Date of Amendment Order Volunuuy 

6. Sub ject of Amendment 

Iwm'ClaiiuCsy 1 

7. Description of Amendment 

n "ClaimCsronpage i or2 of SnectficatiM^haUbeamewledas follows: 

1.A fuel supply control type variable cylinder system for multi-cyunder engmcs cewpped with a Art 
supply system and a variable cylinder system control circui. that permit partial cylinder operanonby 
sh utttofl<rfrxbesu K ^ 

engine load, comprising a three-^ay catalyst and a first oxygen tensor located in the exhaust passage of 
the activecylmder group; athn*-way catalyst and a seeondoxyecn sensor located In the nu^edpassagc 



**t< the dowusiieam of the exhaust pabsa&e 
wh6re tt» exhaus, pa^e of inactive ^ t^ll£^^^<^ 
me^dabovc;**^ 

off of the variable cyliudiray.tcm circuit wound ^ C0J}lJuX cilCUll 

detection means detect* that the ten .perature ^ „ fftmiktth . ^.^^ become equ.l 

retiocor^lthatcenm.k.bet^ 

tottei»icbio, rt «ricv«lu C . . fcf ^^ fwWdM erib«lin«tata l.euaiq^r^ture of which 

2. The fuel supply coutrol ryp* v*n H Me t ^^*^\ fl ^ ^a*™** the umpemu^ 

Uth^temp^d^r^ 

oydetacti^ttatuuepor^ 

sensor is Mfcher than ft specified value." 
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